HedD SPECTMEMATHIM SECTION  MICROSCOPE DESCRIPTIONM: HMSCHEMNZIE
DELTA-BESUFORT SEs SUBSBURFACE CONVEMTIOMNSL DRILL CORE SaMPLES.

SEPLE IDEMTIFICATION: Ise2081-M1
WELL MaMEASDERPTH: Esso Gulid i al. Issungnak

2= G 1 =P80 134 -08 28374 085 m

IMRDURSTION: wery poor, @l ther dry or immerssed in water.
COLOUR: Yight brown
SEDTMENTARY STRUCTURES: massive

GReIMN SIZESACOMPOSITION (UVOLIMETREIC ESTIMATESS »
Terrigencus Constituent ¥ 59

soravel size: B
Aeand size: 51

weilt size: O
soclay sizes 3

Cement ¥: 5 pore-lining Haolinite cement, M quariz overgroaths
on monocrvetal tine quarts and chert greins,

Forceity W 235, & porosity of 32.79 and a permeability of 13,266
miliidarcies was determined Ffor core plug & taken near this
sample.
Modal Dize: 8.3 mm.
Sortings {84y diameter ratices

568 micrometress 1538 micromeires = 3.3
Verbal Sorting Scazle: moderately sorted but fine material  was
undoubited] w r@m@»&d during disgenesic.
GRAIM Sl 2E HWNeME: muddy medium sandsto
COMPOZITION 15 monoorystal i quartz Qraing, fék
molyvorvyetalline douartz grainsg, 282 vh@rt arains, 15 phyltloid
arnd silitstone claste, B alkali feldespar grains.

ROCKE MNeME {cements, miscellangous transported constituents, olan
designation? Kaolinite-cemented mit codyy mecium grained
Titharenite.

PETROGEMESI S/ ADDITI OMSL IMFORMST IO : Frimary porosl by LR
probably reduced during burial to about 184,  Judging v the
nature of the mechanical and chemical compaction fsqueeszing of
phyvlloid clastsl arnd fFracturing ot competent graing.
Subsequentiy, about 28K {of the total rock wolumed was added in
the form of secondary porosity,. Oversized and elongate pores and
grain molds contributed perhaps 18¥ while intragranultar lesching
tmainly of phylicid and siltetone clastsr accounts for about 5,
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evidence for zecondary  porosity  development  includss

Hiher

floating grains jeached lamellae of muscovite flakes, rhomb-
ehaped Carbonate diaﬁmiutign molde in chert and phyllcid clasts,
gz well as rhomb-shaped partial carbonate dissclution molds &t
grain boundaries. Elongate pores and carbonate dissclution molds
in phylloid claste are lined with framboidal perite, clearly
demonatrating its ate diagenesiz., Kaolinite lines secondary
pores and ie therefore late disgenetic as well.

The section was not sztained with the lime green concentrat
becausge of the hlgh eclubility of the epoxy, caused by th
additien of toluene in attempt to lower wiscosity and increase
the sciubkility of dyes. &2 a matter of interest, the proportion
of grains Fractured during szample preparation  was  higher for
thpmee samples in which toluens was added to the epoxy. 1% may hbe
that the toluene evaporated, leazwing ltesz impregnant supporting
the grains.

"‘l",-b-
mom

in

187




188

THIM SECTION MOD&L anMD GRAIMN SIZE ap@lvSIE

Zample I.0.: lzsFOai-Mi

Plo oof Fercentage Fercentages of
Foints of Detrital
Components  Components
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Monocrwatallins 55 18,33 24,17
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Moter:  Less mud-sized malterial  was i thin
section grain size analwvsis than was = WO B
sample  fracture surface. Simitariy, & 1 gy ed
kaolinite and oguarts cements which are clearly wisible on &
zample fracture surface. I amddition, more monospolyoryvetalliine
quartz ograins  and chert clasts were determined from  the modsal
aralveis  than were estimated gualitatively in thin ssction.
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Heddln SPECIMERCTHIM SECTION MICROSCOPE  DESCRIPTIONM: MaCHEEMZIE
DELTa-BESUFORT SEa SUBSURFACE COMUERMTIOMSL DRILL CORE SAMPLES.

SepPLE TDEMTIFICATION: TesZO41-MW2
WELL MAMEZDEPTH: Esso Guléd sl al, Issungnak
2 1P 113 -BES23TFE 1Y m

IHDURST IO poor el ther drev or in water
COLOUR: overall a tight breown
SEDIMENTARY STRUCTURES: massiwve

GReIM STZESCOMPOSITION (VOLUMETRIC ESTIMATES? @
Terrigencus Comstitusnt Wi &2

noravel size: 6
weand size: 55
weilt size: 5
swotay sizes 27
Cement ¥: 3¥ pore-~lining Kaclinite, ¥ quartsz overgrowihs

Forosity 7 384 Tz porosity of 232,324 and a
miltltidarcies was determined for core plug
sampler .

prar
iz, +t

Modda

1
H

ize: GL,35%  mim.

I
s

sorting: 1&AS88% diameter ratios
556G micromeiress 158 micrometres = 2.

Verbal Sorting Scalte: moderately sorted
GROIM SI2E MaME: =ittty medium sandstone.

COMPOSITION: PoRs monocryetal line guartz araing, 185
potveryetal line qu&~%z graine, &5 chert graing, 59 phylloid and
ﬁiltaﬁan@ clasts, 2¢ alkali feldspar grains, W muscovite f1akes,
i pwrite framboids, tr microctine, tr coatl.

ROCH NOME fcements, miscellanecus fransported constituents, clan
designation?: kaclinite and guartz cemented silty medium grained
Titharenite.

FETROGEMESIS/aDDITIOMSL  IMNFORMSTION:  Judging v the deorese of
mechanical compaction ifpressure solution contacte and squeezing
af  ductile graing), primary porosity was probablys reduced to
about 28 to 2B percent (depending upon the original detrital
claw contentd . @&fter this reduction, which probably cccurred at
shalliow to moderate depth, carbonate cement cccluded & great deal
of the porosity and replaced detrital olave and grain boundaries.
It also infiltrated the phyllioid and siltstone claste. &l though
ne carbonate remains now,  the oversized and elongate pores with
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rhomb-shaped carbonate dissolution molds at grain boundarigs and
within grains clearly points to its former presence. Gbout 7
porosity  betwesen grains was added when this carbonate cement was
dicenlved., about 2 of the rock comprises secondary intragranular
porosity, mainly in siltstone and phviloid claste but & few of
the =lkali feldspar grains are honeyvcombed. Other ewvidence of
secondary porosity includes moldes and floating grains. The pwrite
framboids  line secondary intergranuiar pores and also ocoour in
the secondary pores of phylloid clasts. Heolinite cement  als

linegs secondary pores. The formation of framboidal pyrite  and
kanlinite was therefore relatively late in the diagenetic
SEQUENCE .

o

o

B

3N




o
il

e s

BOSECTION

et

rital

Monoory
Cuartz

MODAL AND

TaeZl

Components

ztalline

Folvoryetalline

Guartz

k)

13
1
i

Y
iy
-
ot
]
ftn
L
b
.
0
]
ot
B

Siltetone Clas

1
b
o
s
HE
e
i

HH
.

1

1§ =l

GRAIM 5

fdo oo
FPaoints

.
2

(X
a

by

R
e}

b

e
s

face]

L]

o
A

¥

]

*N
K

£

£
fax)

IZE

£den Ly

fote
b
»

ik

nEm
Eap P

e
faca]
B

[N

L.

-
g5t
11

£
5

e
R

£33

(RN
Lol

-
KA
«
Py
oy
ax

&,

]
fan}

]

facn] b
= =

Ly
1 =

el
=

e
o)
b

b
®

faca]
&3

P ]
u

o]
e

5
»

facs]
el

i
®

baoed
face)

o
o
ol
[l

[
HES
3

it
oo
o+
Y
7
)
=t
T
o
]
2

iad
Bt
N
-

i
[N

o Zd . 7d

=}
ot
e
£
ot

pioad
»

-
K
fxy]

b
®

fice]
RN

,,.
s
|
o
oy
5

193




194

[

B
o
Pl
-y
Py
3
e
g
]
[
ot
P
-1
St
L
w
il

oy
e

x
it
o
o]
]
L
1
~3
a3
ot
o
i

inl
fics]
B

Total number of points counted minus plucked grainss

]
et
-
i
B

Interwal Mo, Freg Percentage Cumulative
3 of Masx Freguency Fercentag
FAapparent Freguency
Grain
Dimen—

Sy

T

B.5% to 6.4 = 2.5 2.5

ot
®
Tt
Pl
Fal
b
®
]
Pl
g
foie
Pl
®
o
T
JE it
.
|

fais

1.5 to . @ ] 4705 A G
2.8 to 1.5 4% 245 285
2.5 to 2.8 1 8.5 P L8
.8 o 2.5 a4 1.5 FE.SE
F.5 o 3.8 = 1.8 PTG

JEick
®
it
Far ol
]
Ead
o
o
o
b
"
£
S
~
"
il

T

£
=

P
£
i3
=
ot
fin)
e
=
by
41
-
4

-

£
N
z:;:;
s
]
N
[
o,
b
»
o
]
s
u
fael

GROPHIC  GRaIM  SIZE CUMULATIVE PERCEMTILES 1MW FHI  (MICROMETEED
WHITS OF SELECTED DETRITSL COMPOMNEMTZ

i
!

= BLa8 AEG

ot
i
e
w
Eacee)
]
2N
it
05

25 1.13 457
=4 1.3% HEZ dmedium sand sizer
75 1.73 Cic




195

o £ oy
it .94 L
o - -
] R 12 A

Graphic Sorting O nmarmd s e e e o e o o e = @, a8

Totzal Mumber of Grains MeasuredsZadg

Mote:  The asmount of mud-sized material iz underestimated in ths
thin section ograin size analvslis, when compared  with &
cqualtitative estimate From & sample fracture surface. PModal
analveis  shows much less phylloid and siltstone clasts than  was
setimated cualitatively and appears to underestimate the  amount
of porosity. In addition, no Kaolinite or quartz cements, which
are essily seen on 2 sample fracture surface weres cbhserved in the
thin section modal analysis.
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HesdD  SPECTMEMATHIN

SECTION MICROSCOPE DESCRIPTION: MACKEMIIE
DELTH-RBEAUFORT SEs SUBSU

IRFECE COMVEMTIOMSL DRILL CORE SaMPLES.

SEMPLE IDEMTIFICATION: Tss20&1-Rd
MELL MeMESDEPTH: sso Gulfd i al. Issungnak
G PR 16~ 1 34-ER-, 287886 m

[ERIEE F’mTU’" ¥H* CAETY O

COLOUR: light broen at a distance, seattered dark grey graing
QEDEMEMTﬁQY STRUCTURES: massive

GRAIM SIZESCOMPOSITION (VOLUMETRIC ESTIMATES :

Terrigenous Constituent ¥ &7

u 4

mgravel size

we
e

B
e
i
By
o)
L
i3
e
[
&
-
e
el

ittt

i
-
rd
i1
&

wolay sizey 27

Cement 3 v pore-lining Kaolinite, tr pore-lining pyrite
framboide, minar guartz overgrowthe.

=

2.5 and a permeability of 16,748
core plug 14, taken near the

-,

fa porosity of

Foarasity Wi 2684 £
jae measured for

millidarcies w
zampl el .

Modal Size: 8.28 mm.

Hortings e By dismeter ratios
AFE micrometress 88 micrometres = 2.FE

Verbal Sorting Scale: moderately sorted

GR&IM SIZE MaME: silty fine sandstone

COMPOSITION: 28 moanaorvetaliine avarts graing, =
patyveryvetalline gquartz graing, 2Ev chert grains, 159 phylloid and
siltetone clasts, 3% alkali feldspar, 1% muscenite Flakes, tr
translucent red-brown resini¥, tr plagicclaze, sphenel 7,
walcanic rock fragments, tr clasts of microspar-sized carbonate,
tr chlorite grains, tr coal clasts.

ROCE MNaME {cements, mizcellaneous traneported constituents, olan
designation? baclinite-cemented silty fine litharenite.

FETROGEMESI S/ aDDITIOMAL TRFORMATION: The most important
dimgenelic event was the production of secondary porosity (18- 130
of  the rocky, mainly as intergranular ceoereized and elongate
pores  with corroded grain boundaries, it also as molds  and
intragranular porosiiy. In places quartz overgrowths have bDeen
carroded, forming the boundaries @% elongate pores. This implies
s relatively early pre-carbonate cement arigin far a* Teast some
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ot the quartz ocwergrowihs.
baw  remaining ol
The ewidence F
carbonate disso

Grain molds, many of which are detined
lay rime, comprise about 54 of the rock  wolume.
or  a former carbonate cement  as  rhomb-shaped

tution maolds in polvorvetalline guartz znd clear
chert as well as tial rhombic molde at grain boundaries 18
oeerwhelming. The
&

=L u% mechanical and chemical compaction ig
moderate, SU0g

rod
I
rig that “?Ji"té:' carbonate caementation WS

i
relatively esarty  at ?@3&flgm¥ shallow burial depths. By
contrast, Kaolinite cement lines segcondary pores as well as the

§

fracturee of compactionally broken graing and is  therefore
retatively tate diagenetic. Other ﬂz%;@ tzf features include the
alteration of some muscoviite flakes to chiorite, muscowvite (in
schizty to carbonate, trace amounts of carbonate replacing chert
and framboidal pyrite (lining pores of secondary origing .

Mary of  the grains were aslso broken during sampl &
preparation. It ie believed that the experimental addition of the
fluorescent lime green concentrate Jwhich containg ftoluenel
Towered the strength of the epoxy. When the espouy was later als
stained with the lime green stzining solution, about i
micrometres of the epoxy was removed, re-exposing the pore tining
baclinite cemsnt f‘not to be confused wiith unremoved aluminum
axide polisghing powder) .
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Hgddly  SFECIMERNS THEN

FECTION MICROSCOPE  DESCRIPTION:  Mac
DELTA-BESLY Cxl BEs SUBEU

HE
?M EOCOMUVERMTIOMSL DRILL CORE SeMPLES

SePLE IDEMTIFICATION: Ise2048 104
MELL  MAMEASDERTH: Eseso Guld & al. Issungnak

2ol S - Fh- 18- 1398872288, 29 m

1]

IRDURSTIOM: wery  poor when drwe, di
immersed in water.,

COLOUR: overall a medium brown,
SEDRIMEMTSEY STRUCTURES: planar la
concentrations of dizcontinuous ¢
grairs in conbination with a highe

i
i
[
]
e
iyl
]
e

es dmmediately when

minationbedding is defined bv
arbonacecus %1%m§, filakes
romud cantent.

GReIMN SIZES-COMPOSITION (VOLUMETRIC ESTIMATES) @
Terrigencus Constituent w1 &%

vigrawvel size;

“iaand sizes &1
weilt size: 5

i

wan

Pt
N

“olay slze
Cement K: 1% guartz overgrowths, 19, pore-liming framboidal
owrd te, e Kaolinite f{trace targe wermicular pore-fitling

Kaoclinl te), Z9 ziderite.

Forosity 3 poros Phy oof B8 4K and B perme

- { & ity of 248
millidarcies was obtained for core plug 35 near th@

Moda] Size: 8,135 mm.

Verpa! Sorting Scale: moderately sorted

GReIM SIZE MaME: silty Fine sandztone

COMPOSITION: 28 monocoryetalline quartz, F0 polyorvstallins
guartz, 159 chert, Z8% phylloid and silttstone claste lespecially
chlorite-rich clastsd, 29 alkali feldspar, 2¥ chlorite grains, W
carbonacecus Flabes grains, 59 muscovite flakes ‘partly  altered
to chliorite andsor carbonate, tr glauconitel?r pellets (altered
T chioriter, trace of wolcanic ok Fragmente, trace
plagiocltase, trace microciine, sphened?s .

ROCK MaME (cements, miszcellaneous transported copstituents, olan
desigrnationr: kaolinite-cemented carbonacecus and silty fine-
grained Titharsnits

FETROGEMESI S/ :D0TT T Ol IMFORMSTI M g Intact qraim contacts

hetween ductile and non-ductile graing show moderate rather than
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HEMD  SPECIMEMSTHIM  SECT
DELTA-BESUFORT SEA SUBSUR

&1 -pdE
% gt oal. lssungnak

fE-‘mHF:LE’ IE:E‘“HTEF? CeaT I Tesl
WELL oS DEPTH: Feeo Gu
i

2etleg imkﬁmiﬁmiwﬁ —~@HS 23T,

THOURATION: wery poor either dry or immersed in water
COLOUR: medium brown with dark grey to bBlack grains
SEDIMENTSREY STRUCTURES planar faminag aroe defined
carbonaceous Films.

GReIN S
Terrigen

d
&

S TTION (MOLUMETRIL ESTIMATES) &
vetl tuent X

s"‘x aﬁ

Cement ¥ 1¥ pore-lining Kaolinite, W guartz oxverorowths .

by W ZAW (a porosity of 21.7W and s perm

Foroas Lt 16 &
cies was determined for core plug 58, %ak%m rEEr

ity
miliidar
sampl @,

Moda! Size: B.15 mm.

Sorting: 1 ,84% diameter ratilos
2EA micrometress B0 micromestres = 2.3

Verkbal Sorting Scale: moderately sorted.

GEAIM SIZE MaME: silty fine sandsione.

COMPOSITION: 15y, moncoocrvstalline grains, 54 polvorvetalline
auartz grains, i@ clear chert, 259 phylloid and siltstone
claste, v alkali feidepar, 2¥ muscowite flakes cpartly altered
to chlarite), 2% carbonacecus films, +Flakes and grains, trace
plagicclase.

FooMeE dc
desigration
fima

. scellanecus transported constituents,
i b r ce
grazm@ﬁ titharen

gmented carbonacecus

1 CROSCOPE  DESCRIPTION: MAROMEMZIIE
Fey Ct GGH%EHTEﬁﬁ LODRILL CORE SaMPLES.

t} fjr"

PETROGEMESI S /aDDITIONSL  IMFORMATION:  The nature of intact grain

boundaries, especially between ductile and competent  grainsg
I Waly
the
gsent, with rhomb-shaped
ting once abundant carbonate
ahout 259 iz betwesn  grainsg

sugoests  that primary porosity was reduced to perhaps 284
ta the occlusion of porosity by carbonate cement. SN
riteria  for secondary porosity are pr
carbonate dissolution molds sugges
cement, OF the 268% total porosity,
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(mainty  as elongate and oversized pores and to a lessar %}f;nﬁ
maolde) and about 5 cccurs as microporosity within graine (mainly
the phylleoid and chert clasts) . Carbonate decementation, mainily
of the carbonate-replaced cuter parts of gralng was und @ubﬁwd§f
esponsible for the anomalously high porosity. The Swng Drocess
&?mbub v removed carbonate-replaced mud-sized matrix, which could
explain  in part the high Q@ﬁﬁ@atzﬁlf,n The Kacolinite and guariz
cements line the secondary pores and were therefore relatively

tate in the diagenetic sequencsg

The fluarsscent time green staining seolution was not
properly  removed from  parts  of the stained section and  in
addition, too much of the epoxy impregnant wae removed  during
staining. This excessive remowal was 8 conseguence of adding some
of  the lime green concentrate to the epcoxy. 1t containe toluene
whick makes the spoxy zoluble. The unstained thin section  ig,

howeyver of excellent quality.
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el SPECIMERNSTHIM  SECTIOW  MICROSCORE  DESCRIPTION: MeOEEMZIIE
DELTE-BESUFORT SEA SURSURFACE COMUERTIONSL DRILL CORE SaMPLES,

EAMPLE ITDEMTIFICA
WELL  MaPMESDEPTH:
e P - 18- 13 -00 240

Tesungnak

E‘nli

IMDURSTION: moderate either when dry or immersed in water.
COLOUR: Vight brown with dark grey grains.
SEDIMERNTaRY STRUCTURES: wague planar laminmation.

GReIM SIZE/7COMPORITION (VOLUMETRIC ESTIMSTEE) s
Terrigerncus Constituent W &35

Ygravel size: @
weanndd sirze: 37
wailt size:; 258
wolay size: 37

Cement Wi  2¥ pore-lining Raclinmite, 2¥ sparry carbonate cement,
ivo quartz ocvergrowths,

Forosity M: 284 d(a porosity of 29.%9 and & permeability of 71.7
millidarcies was obtzined for core plug Hsa, taken near the
sampl e

SesBdw diameter ratioss
#6 micrometressS 48 micrometres = 5

GRaIM SIZE MaME: silty wery fine sandstone.

COMPOSTITION: 12 monoorystalline auarts graing, 5
polvorvstaltine  quarts grainﬁ 12w clear chert, Z¢ wllali
feldepar, 189 phwvllald and siltetone clasts, M muscovite filakes
ie chigrite ograing, 3 sparry  carbonate grains Cremiant
replacementsl, tr hesvy minerals microctine, plagicoctase,
woalcanic rock fragrments, clasts of mirrnrp ar-sized carbonate, tr
pyrite partly replacing chert grains. Unddentified silt and clay

o &

i
g material comprises the remainder.

ROCH MaME dcemsnte, miscellaneous transported constituents, olan
designationd carbonateskacl ini te-cemented carbonaceous silty
waery fine litharenite.

PETROGEMESI S ADRITI Oal IMFORMSTION: The most important
diagenetic ewvent was th gxtensive production of secondary

&
porosity, mainly as oversized and slongste pores.  The nature of
unatfected grain contacts  eugoeste that primary poresiiy was




C ddependent on original omud  om
cementation. A minor amount of

reduced to about 15 or 7o
" )

iTE . (4 the tolas

¥

28
contents orior to carbonat
S
i

sized carbonate cement rem 1 porosity, sabou
cocurs as microporosity hin graine ‘especially the chert
pheel Todd clasis) . {ither diagenetic processss incliude the
alteration of muscowite to chlorite anddor microspar—sized
carbonate. Fore-lining kKacolinite lines pores of secondary origin
aned ie therefore late diagenetic. The moderate induration 1is
probabdy related to the aurban§te cement content.

Flucrescent lime green concentrate was added to the epouy to

increxse the solubility of dwes and lower wiscosity fthe dye i
dizsclved in tolueney . This increased the solubility of the epowy
impregnant  such  that much of it has been dissolved during
staining with the lime green concentrate solution. The unstained
section, however, s of good gquality with = reliet of about 24
micrometres between hard quartz-rich grains and soft claw-rich
Oraine.

11
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25 2,93 131
=6 ER L PE wery fine sand sizel
FE Z.7l FE
e mLE S

Frhid@dr ~Fhid &l

Graphioc Sorting (IRmand s e e e e e oo o i G55

Mote: Thin section grain size analyeis indicates moderate rather
than poor  sorting  thaet was estimated qualitatively Meoda
analvels did not detect cementsz  but  indicated much o e
moncorystalline  and alkall feldspar than was sublectively

canular porosity s probably
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HeD SPECIMEMSTHIM SECTION NIF§?$““rV DESCRIPTION: MAOKEMZIE
DELTa-BEAUFORT SEA SUBSURFACE COMVERNTIOMNSL DRILL CORE SaMFLES.

e E TDERTIFICATION: Tee2la M7
Ell  MMESDEPTH: ! i
el G P 1B~ 13 -80724 14 .75 m

isﬁ

¥

h

IMDURSTION:  wery poor when dry, disaggregates by itseld moments
atter immersion in water.
COLOUR: medium brown
SEDIMEMTaRY ETRUCTURES: A B 2
Rioturbated (6.4 mm diameter tubes), fra
drwving of the core.

rar laminas, @xtensgl
ctures probably formed by

FESCOMPOSITION (VOLUMETRIC ESTIMATESD
Terrigencus Gonstituent Wi 88

eand size: B
weilt zmize: 58
woelayw sizer 25

Cement ¥ 24 scattered sparry carbonate
Forosi by W i s porcosity of I7.54 and & permeability of @.87
millidarcies was obtained for plug 183, taken near the sampleld.

Modal Size: 8,815 mm.

Sortings: G VAR L dlam@te ratloe

26 micrometress 27 micromeires = 2

i
3

Yerhal Sorting Scale: wery poorly soried.

GREIMN SIZE MaME: medium silistone.

woaltkald

COMPOSITION: 28 monoorystallin gquartz, tr polveryvstalline

au s 2 chert graine, 139 muscos 1%& flakes {in parit altered to

chloriter , 28K hvi}usd clasts, 59 scatltered carbonaceous flakes
i t

race transtucent reddish-broan resind?r,
i cof mlcvmwﬁarw%iz@d giderite?, 1fr o

<&, £,
pellete?. The remainder is unidentifiable clay and =
material.

ROCK HQHE ff@mmm%ﬁ mizscellanecus transported constituents, olan
designati H u%fb@ﬁﬁﬂ%?uﬁ fitharenitic medium siltstone,
FETROGEMESI S /SDRITIOMS THFOEMST T O g & moderate  amount ok
micturbation is evidenced by clay and silt-rich tubes. The fine
grain size precludes detalled optical analvsis. Mechanical

compaction, howewver, was of mejor importance in reducing primary
Qﬁrﬁwz* "

oo
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X-RAY DIFFRACTION ANALYSIS
SAMPLE IDENTIFICATION: ISS2081-N7
WELL NAME: ESS0 GULF EI abL. ISSUNGNAK 2-8-41-78-1@a-134-00

SAMPLE DEPTH: 2414.73 METRES
NOTE: CHLORITE, ALKALI FELDSPAR, MUSCOVITE AMD/OR ILLITE AND

QUARTZ ARE PRESENT.
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SECTION MICROSCOPE  DESCRIPTIOM: MaCREMNZIE

MesdDy  SPECIMERSTHIM
HEA i IBEURFGCE CORMVEMT I OMGL DRILL CORE SAMPLES.

DELTE-BEAUFORT

SEMPLE TDEMTIFICATION: Iee2sl-MHNE
MELL MaMESDERTH: E%%t Guld etr al. Tezycanal
GG - TR - 1 24-@30 72474, 88 m.

E

IMDURSTION: wery poor, &ither dry or immersed in watser,

COLOUR: Tight brown.

SEDIMEMTaRY STRUCTURES: wague laminae are defined by slight grain
size warliations,

Wyitd &
g

COMPOSTITION CUOLUMETRIC ESTIMSTESY ¢
wie Conetituent W &8

T by
s M

o

Y]
H
b

i

worawvel size: @

oy B

nod sizes 4%

,
{111
e

weitt size: 18
welay size: 29
Cement Wi 29 pore-lining Kaolinits, ¥ quarts overgrosths, 1w

pore-lining framboidal pwrite, tr sparry carbonate.

=

Foroslty i . a2 oporosity of 36,50 and a permeability of 375
millidarcies was cobhtained for core 114, taken near the sampler.

Modal Size: @.12 mm.

Sorting: a““”& diameter ratios
E‘ o,

W micrometress FH micromeslires = 3.4
Sorting Scale: moderately sorted

GROIM BIZE RepE:

i1

ity wery fineg sandstones.

COMPOSITIO 8 maonocryetal line

cugartz graing,
puifgry%ﬁaliirw quartz graing, 194 clear chert ¥ alkali
feldepar, 1% phylloid and siltstone clasts, 29 mu%cngtw flakes,
e chlorite flakes, tr glauconite  and possibly altered
atadconite, tr cocal, ir plagiocclase.

FETROGEMESI S/ /aDDITIONMSL INFORMATION:  Secondary porosiiy ig  well
deve?mp&ﬁ except in the muddy laminae. In general, 259 porosity
aoours  bhetwesen grains whi

Te 59 is present within graing  fmainly
the chert and phylloid clastsr . Primary porosity (judging  from
the degres of mechanical and chemical compacticon was probably
reducesd  to about 8. & doubkling of porosity mey therefore b@
attributed to secondary porosity dﬁweimﬁm@nte Moet of 11 ococcurs
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zs  cowversized pores and elongate grains though grain molds  are
alec present. The framework grains are corroded though rhamb-
shaped molds  are absent. Traces of sparry carbonate  cement,
howewver, sugosst  that it may have been common prewvicusiy. By
analogy with nearby samples Carbmnaté decementation probabiy was
the gr@c&aa by which the secondary porosity  was  formed. The
compacted  =iliy laminae show no wzﬁem&& cf secondary  porosiiy,
which suggests a threshold permeabilty is regquired Jor its
dewvelopment. Pwvrite framboids and Kaclinite line secondary pores
and are therefore relatively late diagenetic.
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MAMD SPECIMEMSTHIM  SECTION MICROSCOPE DESCRIFTIONM: MACREMIIE
DELTE-BESUFORT SE4 SUBSURFACE COMVENTIOMSL DRILL CORE SAMPLES.

SEMFLE TDEMTIFICATION: Iss2081-H7
WELL  MaMESDERTH: Esso Guld et al. Issungnak
FrfmE TR 18- 1340872977 .34 m.

IMDURSTION: poor either dry or immersed in water.
COLOUR: Vight brown with dark grey graing.
SEDIMENTSRY STRUCTURES: massive.

GRE&IM SIZESCOMPOSITION (VOLUMETRIC ESTIMATESD 3

Terrigenous Constituent X &l

”
i

Aorawel fize

Cement w: Zv Facolinite, 1% ouartz osergromths, v, Fframboidal
pyrite.
Porosi bty W:  38W (& porosity of 29,340 and & permeability of ¥¥8
millidarcies was determined for core plug 124, taken near the
) K
H .

Hortings PEMS84% diameter ratioss

256 micrometress &5 micrometres = 5.4
terbal Sorting Scale: poorly soried
GREIM SIFE MaME: silty fine sandsltone.
COMPOSITION: 16 monocrystalline quartz, SS9  polyorystaliine
puartz, 18 clear chert 15w phylloid clasts Cincluding guartz-
muscenite schist, &hi“?}Lg“rlch grains and shales or  muds t:s@a
and  siltstone grains, 5¥ alkalil feldspar grainan 2 musconsl te
flakes, tr unaltered glauconite pelliets. Unidentified ittt and
ciay sized material comprises the remainder,
BOCE MEME fcements, miscellanecus transporied constituents, oian
designaticny: Kaclinitesquartz/pyrite cemented glauc anite-~bearing
silty Ffine-grained litharenite,

PETROGEMESI S /ADDTITIOMaL INFORMATION: FPrimary porosity was reduced
rixl to about 15 or 283, judging by the nature of the

intact grain boundaries. Secondary porosity dmainly as ooersized
and elongate pores between grainsr but alzo  as motds ie
responsibd for enhancing gmrﬁﬂitg to its ﬁ resent walue of 3.
1 7 the criteria for recognizing secandary eraﬁity are present
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znd need not be listed. Wisuzal estimates divide total por
¥ hetwsen grains and 5X withing graine., The latier occour
a1

W
-
i
L
o

o

150 A & &

micraporosity  in phwlioid, siltstone, polyveorvetallineg guartz,
chaert, musconsl T, chloritic grainsg and honevcombed alkall
feldspar grains. Though net sbundant, rhomb-zhaped molds point fao
& Former carbonate ae«@mt filling pores but alsc partly replacing
grains. Decemsntation was undoubtedly the mechanism of porosiiy
enhancement . Finmallyw, pyrite framboids  and kacolinite were
precipitated in ih&%@ intergranular pores. The framboidal pyrite
hae also heen chserved in intragrandlar pores,
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THIM SECTION MODaL abD GRSIM SIZE abalysis

Sample 1.D.: IssZlal-N7

P o Fercentage Fercentagss of
Foints o D&%rité%
Components Components
Detrital Components
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Chuartz
Polvervetallins 2 ERe= ia.a88
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Clear Chert el 21 .33 2&.7E
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]

ot
s
=
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sl
ef
£
ey

= 1.33 nEa

ia 1.&3 283

25 1.74 2EE

B 2.683 A% (fine sand sized

Pas] 2,45 ied

= 2.8% 125

w5 4,85 44

Prid@d) -Phidla
Graphic Sorting CINmMand = e o o e = G.83
z

Verbal Sorting Scales moderately sorted
Total Mumber of Grains Measureds 288
Mote: More silt was sstimalted from a sanple fracture surface than
wase determined in thin secltion grain size analvsis, a difference
which esuplains the differsnt sorting wvalues. Thin section modal
analyveis indicated more moncoryvetalline guartz grainsg (26 rather
than 183 and fewsr phylloid grainsg 98 rather than 159 than were
setimatad qua?z%atzvg}y, The cements Mowseser which are sasily
sgen  in & sample Fracture surfacs were not detected in the thin
section  modal arialwsis, Im addition, @porosity seems fo  bDe
undersstimated by modal analyvsis.

i1
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Mokl SPECIMERSTHIN

SECTION  MICROECOPE DESCRIPTIONM: MACKRENZIE
DELTa~-BEAUFORT SEa SUBSU

RFaCE CORVENTIONSL DRILL CORE SAMPLES.

SePPLE IDEMTIFIC
WELL  MNaMESDEPTH:
Zo (& =T G- 13488

TRDUESTION:  moderate  either dry  or immersed in water. This
moderate induration is probably due to the more sxireme degrse of
mechanical compaction.,

COLOUR: Tight brosn with darlk grey grains,
SEDIMEMTSRY STRUCTURES: massive

GRein SIZESCOMPOSITION (WOLUMETRIC ESTIMSTES) ¢
Terrigenous Donstitusnt Wi &%

woravel sizer 6
weand sizer O
weill size: 18

woelaey size: 47

Cement w1 4 pore-lining Kaaolinite, 1% quartz  owvergrowihs, 1
pyrite framboids.

Foroeity ¥: 25 {a porosity of 24.44 and & permeabiliiy of 444
millidarcies was obtained for core plug 173, taken near the
gampield .

Modal Size: 8,15 mm.

S B, diameter ratios
528 micromestress 78 micrometres = 3.5
Verpal Sorting Scale: moderately sorted.

GERAIM SIZE MaME: =ity fine sandstone.

COMPO=STITION: 18% maﬁﬁcrygta }1mw guartz, B4 polworwstailines
qumrt&g 189 chert 190 phytioid and silistone clasgts, 30 alkall
feldepar grains, &d muaﬁmwxfe tr microctine, tr o volcanic rock
fragments, tr chiorite, tr Pf%uiuﬁ?ﬂﬁ$g tr unaltered glauconite
pellets, tr coal grains. Unidentifiable silt  and clay-sized
material comprises the remainder.

ROCE MeME {cements, miscellanecus transported constituents, colan

designation?: kKacolinitesguartz perite cemented glauconite-~bearing

zilty fing grained titharenite

PETROGEMESTI S/ aDDITIOMSL TRFOREMeT TON Secondary porosi by
ic process. In the

development is  the most important d;@@wnmt
sample about 59 ie moldic porosity, about B0 le within Qrairﬁ s

1% is  between graine as oversized and slongate pores. FRhombe
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shaped carbonate digssolution maolde are common at grain boundarigs
and within grairms. Framboidal pyrite and Kactinite line secondary
oixres and are therefore relaltively Tate dizgenetic., FHeducotiaon of
secandary porosity is evidenced by ductile grainsg that have Deen
saueszed intoe  ithe corroded grain boundaries Jincluding partial
riromi-shaped carbonate dissclution moaldsd ., Thise could et
gxplained by  the grester burizal depih. The alteration of

oo chilorite  and

;

(=]
muecoesite das Flakes and : z
cf&vﬂ was & major diagenetic event, but ﬁﬁ% which did not
v oatfect porcsity. Mecharnical compaction, as evidenced
zed ductile grains has been more exirems than  obssrved
CHAEr wamgi%ﬁ in this well,
The stained polished thin section is of in
becauss too much  of the epoxy was dissolved (th
tuyene maekes the epoxy soiubled and sone of the
greesn staln was not properiy removed from the surf

ouali by

ition  of
uorezcent 1lime
o




HeddD SPECIMEMATHIM SECTION  MICROSCORE whmwﬁguTEfé
DELTa-BEAUFORT SES SUBSURFACE COMUVENTIOMaL DRILL CORE S

SEPPLE IDEMTIFICATION: T=ss204
MELL MeMESDEFTH:  Ees '
-G l-Pi- 18- 1 39-00,3147

L3

[y
[y
A% I W T

IMDURATION: modera #ither dey or immersed in water.

COLOHIR: tight mrﬁMﬁ mzt% carbonacecus Filme.

SEDIMENTSRY STRUCTURES: ol anar Taminaeg ar e detined by
concenirations of carbonacecus material.

GROIM SIZESACOMPOSITION JUOLUMETRIC ESTIMATES) 3
Terrigencous Constituent ¥ P34

n
“
it
-t
et
B
i
ot
4
34
wa
oo,
e

wolay size: 47
Cemert A ¥l Kaolimite, ¥oooouartz overgrowths, s pyrite

framboide.

Porosi ty Wi 2B {a porosity of 21.80 and 3 permeability of 57.5
millidarcies was determined for core plug 179, taken near  the
sampl e
Modal Size: @.15 mm,
Sorting: T84 diameter ratioe

258 micrometress B8 micrometres = 3.1
Verbal Sorting Scale: moderately sorted.
GReIN S1ZE MaME: silty fing sandstane.
COMPFOSTITION: 28« monoocryvstalline guartz, 53¢ polwvorwvstalliins
aquartz, 159 chert, 28X phyvlloid and siltstone clasts, 29 alkaell
feidspar, @L carbonacsous Films, 29 muscowite flakes Jin part
altered to carbonate, ohlorite and clavedr, tr microciine, ir
plagicctase, Ir unalitered glavconite peilets, tr chlorite flakes.
ROCK MaME Jcementse, miscellaneous transported constituents, ola
desigrationd: Faolinitesgquartz pyrite cemented carbonacecus and
altauconite-bearing i1ty fine grained Titharenite.

PETROGEMESIS/ADDITIMSL  THNFORMSTION: The porosity (259 is
approdimately divided s fFollows: S5 ie moldio, 18 ococours in

elongais arycl crpersized  pores  bhetween graine and e iz
microporosity within ohwlltoid and chert claste with traces In
teached d!h&%i feldspar and muscosite flakes. Carbonate cement is
211 but absent but the abundance of rhonb-shaped corrosion molds

28




‘hoth oas partial malds at grain boundaries and complete mel ce
within grains) suggests that the dissclution of carbonate  Cand
carbonate replaced grains and matring greatly increased porosity.
Froather important diazgenetic event was the alteration cof
muscorsi e fas flakes and within guartz-muscosite schiet ograins?
tee chlarite, carbonaste and clave. Framboidal pyrite and Kacolinite
Tine iecmﬁdary (lnlnk-2- 4N sugoesting  that their formation was
relatively late diagenetic. & significant amount of compaction
cocurred after secondary porosity development, as iliusirated by
phwt Tl claste  that hawve hesn  sgueezed into  the carbonate
dissclution molds dipcluding rhomb-shaped onesd  of  adjacent
competent grains. This compaction, which may be & result of the
oroeater depth  of burial, explaing  the comparatiwely T ona
permeability of 57.5 mitlidarcies.

Froblems snecountered included owerheating of  the epoxy
during curing, resulting in diecolouraticon of the dye in places
to & pink colour., The pink-coloured epoxy was not suysceptiblise to
staining with %hw frtucrescent lime-gresn concentrate. OGtherwl se
the oquality of the sscticons is ewcellent, with minimsal {2~
microametres) Q% surface relief bhetween hard and soft grains’.,

220
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HeddD SPECTMENSTHINM  SECTION  MICROSCOPE DESCRIPTIOM: MeOKEMZIE
DELTa-BESUFORT SEqa SUBSURFACE COMVEMTIONSL DRILL CORE SaMPLES.

SeMFLE TDENTIFICATION: Iss2
WELL  HNaMESDEPTH: Esso Gulf =i al. Issungrnak
)

IMDURSTION: poor either welt or immersed in water.

COLOUR: Tight brown with dark grey grains.

SEDIMERNTAREY STRUCTURES: olanar faminas are cdefined by
concentrations of carbonacecus material.

GRaIN SIZEACOMPOSITION (VOLUMETRIC ESTIMATES) @
Terrigenous Constituent X 75

“oravel size: 8
“ieand size: 4%
eilt sizes 10

Aolay size:
Cement M1 W kKaolinite, 1% quartz overgrowths, Yoosparry
carbonate cement.

Forosity #: 28 Y& porosity of 185 and & permeability of #.43
mittidarcies was messured Ffor core plug 1968 taken near  the
zampler . The measured porosity is much less than is wisible and
probably represents a different lTithology.

Modal Size: 8.12 mm.

189849 diameter ratio=
288 micrometress 48 micrometres = 5

Verbal Sorting Bcale: poorly sorted.

GRAIMN STZE MaME: muddy wery fine sandstone.

COMPOSITION: 194 monocrystalliine oquartz, 3% polyorystalline
aquartz, 18« clear chert, 2Z8% phyvlloid clasts, 3% alkali feldspar,
2 clasts of microspar—sized carbonate, 39 muscovite flakes, i
pltagiccltase, chlorite flakes and pyrite framboidse. Unidentifiable
material, mainly in the silt and clay size range, comprises the
remainder .

ROCK MNAME fcements, miscellanecsus transported constituents, clan
designationy: Kaclinite and quartz cemented muddy wery Ffine
grained Titharenite.

PETROGEMESI S ADDITIONSL IMFORMSTION: eereized  and elongate
intergranular pores, corroded grains, as well as moldic  and
leached intragranular pores  point  fo sgcondary porosi by
development. Moldic porosity accounts for about 20, intragranular




porcsity  is about S, and intergranular porosity is about 18¥.
The microporosity in the clav-rich phylloid grains is difficult

222

to estimate and may be higher than this walued. Ductile grains

fmainly  phylloid clasts? have been squeered into the corrosion
malds {some of which are conwincingly rhomb-shapedd , of competent
grains, which suggests & malor compaction event after the
development of secondary porosity. The permeability of this
sample must be wery low. The high degree of mainly mechanical
compaction could be relted to the depth of burial.

Exceseive grain plucking fhecause of high clay content)
reqguired surface impregnation with cyanocacrvlate when the section
wae B.1 mm thick,. Despite this, the surface relief hetwsen graing
remaine high., It should alse be noted that the flucrescent lime
green stain has stained clayvs as well as epoxy. SEM study would
e beneticial in determining the porosity distribution betuwsen
and within grainse for this sample.

[N
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HAMD  SPECIMEMSTHIM  SECTIOM MICROSCOPE DESCRIPTION: MACKEMZIE
DELTA-BESUFORT SEA SUBSURFACE COMVEMTIONAL DRILL CORE SeMPLES,

208 1-p12

SeapiFLE TDEMTIFICATION: 22 0E
¥ el oal. lTssungnak
Ha

Is
MELL M&MESDEFTH: Essc Gu
Eelied - FE- 16 1 34~00/ 3178,

1

§....:

IMDURATION: moderate, sither dry or immersed in water (doss not
disagogregate by itseltfd.

COLOUR: medium grey with dar

SEDIMENTARY STRUCTURES:

7 e
El
iH

i plane parting.

GRAIM STZESCOMPOZITION JVOLUWMETRIC ESTIMaTES) @
Terrigenoue Consetituent X 71

narave] ifes O

Cement =3 Z¥ Kaclinite cement, 24 guartz: overgrowinhs, trace
pwrite Framboids.

Porosity = 28 s porosity of 25.39 and & permeabkility of 518
millidarcies was measured For core plug 192, taken nesar the

sampl e .

Modal Size: 8.2 mm.

Borting: a4 diameter ratios

238 micrometress 188 micrometres = 2.0
Verbal Zorting Scale: moderastely sorted.
GREaIM BIZE MaME: fine sandstone.
COMFOSITION SE mmnmﬁryﬁt iltine auartz Orains, &
potworyetallineg guartz grains 254 chert coclasts, 4 aslkall
feldepar orains, 154 phf¥Tn1d ciaste, 24 cosl grains, frace

chlorite, frace plagioclase, ftrace hlgh relief, high birefringent
minerals, trace Tight gresn  translucent A=A minerals
tapatite?), trace zircon.

;’n

i

s miscellanegous transported constituents, clan
initesquartz-cemented coal~bearing fine-grained

ROCE MeME (oe
designation?
Titharenite.

PETROGEMERIZ ADDITIONAL IMFOBMSTION:  There iz a relatively high
proportion of  heawy minerals in thie sample, thouah the
deposi tional gigrnifticance of this is rnot olear. The parﬁaity
distribution s approdimately as Ffollows; 54 is moldic, 39 (at
teast) iz secondary intragranular and 177 iz dintergranular. The
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ul

secandary intragrandlar  porosity ocour
feldepar, phwlloid, chert and mica grains.
was  an  important  porosity reducing process &
ductile grainsg squeezed bhetwesen more competent grains. PFPressure
solution was moderately important in reducing porosity as shown
by koth planar  and concavo-consed contacis between quartzose
grains. Ehomb~zhapesd spar—-sized carbonste molds  at grain
boundaries sugoests the former presence of carbonate cement.

The moderate degres of induration both  dry  and  wet i
without doubt & conseguence of guartz cemsntation.,

[

ached alksa
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Heddln SPECIMEMASTHIN SECTION MICROSCOPE DESCRIPTION: MaCHEMZIE
DELTA-BESUFORT SES SUBSURFACE COMNUVEMTIONAL DRILL CORE SaMPLES.

SePLE ITDEMTIFICATION: Isez2O41-Mi4g
HMELL  MNaMESDEPTH: Esso Cu1+ et al. Issungnak
2=0-&1-Fh-10-134-88-31%8.83 m

IMDURSTION: moderate either dry or immersed in water.
COLOUR: Tight brown with dark grev grains.
SEDIMENTSRY STRUCTURES: massive.

GRaIMN SIZESCOMPOSITION (VOLUMETHRIC ESTIMSTED &
Terrigenous Constituent Xi &7

b
s
i
S
i)
e
]
iy
£1

N

Cement Wi 2¥ pore-lining Kacolinite, W guartz overgrowths.

rmeabkility of 432

Porosity = 38X e porogity of 24.68% and a pe
1#%, taken near the

miltlidarcies was measured Ffor core plug
sampl el .
Modal Size: 8.15% mm.

Sorting: 18¥,84% diameter ratio=
258 micrometress 188 micrometres = 2.5

Verbal Sorting Scale: moderately sorted.

GRaIMN SIZE MAaME: silty fine szandstane.

COMPOSTITION 28%  monocryetalline quartz, 4 polyvervstallines
quartz, 28X chert, S ophylioid and siltstone clasts, 39 alkali

feldspar grains, tr microcliing, plagiccliase, ir chlorite flakes,
tr altered glavconitel?) pellete, tr coal grains, tr carbonate.

ROCE MNeE {cements, miszcellanecus transported constituents, colan
designationd: Kacolinite and quartz cemented silty fine grained
Titharenite.

PETROGEMESI S &DDITI OMNAL IRFORMSTION: Secondary oo osi by
development, mainly as elongate and oversized pores was the most
significant diagenetic ewvent. The porocsity 1s distributed

approdimately as followsy; B¢ within grains, 3M as moldes and 224
betwesn grains. The initragranular porosity g bhest develaped in
the phyltloid and chert grains. The other criteria for recognizing
segcondary porogity such s honevocombed and Floating grainse  are
all present but are not important wolumetrically, The nature of
grain  boundaries  that were unaffected by secondary porosity




development suggests that primary porosity wes reduced to about
184 ddependent on original clay content) pricr to carbonate
cementation and replacement. Decementation of the carbonate
probably  doubled the primary porosity faflter initial compactian?
and also increased permeability by eliminating carbonate-replaced
mud matrix (if present) and by increasing the size of the pore
throats., The ewvidence For the presence of a former carbonate
cement includes good examples of rhonb-shaped molde at  grain
boundaries as well  as within grains. “fnother widespread
diagenetic process, though not directly effecting porosity, was
the alteration of muscovite <(both as flakes and in guartz-
muscovite schist) to chiorite, carbonate or clave. Few of the
cductile grainse have been squeezed into  the grain-bounding
carraosion molide and elongate pores, suggesting Tittle compaction
after decementation. Pressure solution was alszo of relatively
minor  importance.  In part, the lack of compaction could be
explained by the lower proportion of ductile grains. Finally,
Kaolinite and quartz cements line secondary pores and are
therefore relatively late in the diagenetic sequence.

The thin sections have z good polish with almost noe  surface
relief beltween hard and soft grains. HMinor relief of a few
micrometres, however, occurs at the interface between the grains
and the epoxyv.

I
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HesdD SPECIMERMASTHIM SECTION  MICRQSCOPE  DESCRIPTION: MeCHEMZIE
DELTA~-BESAUFORT SEa SUBSURFACE CONUEMNTIONSL DRILL CORE S&MPLES.

SEMPLE TDENTIFICATIONM: Iss
WELL  HaMEASDERTH: Ezeo Gu
2o ] =-FB- 18- 134-B0-°319% .45 m

Oai-M1S
+ &t al. lssungnak

7!‘“"?‘:3

TMBURATION: moderate gl ther dry or immersed in water.
COLOWR: light brown with dark grey grains.,
SEDIMENTSREY STRUCTURES: massive.

GRSIM SIZESCOMPOSITION CVMOLUMETRIC ESTIMATES) @

Terrigencus Constituent X 73

Cement Wi 14 Kaolinite, 1M guariz overgrowths.

Forosity K: 25 fa porosity of 25.48% and a permeability of 374
millidarcies was measured for core plug ?%,  taken near  the
sampl e .

Modal Size: 8,15 mm.

Sorting: 16789 diameter ratios

208 micrometress %8 micrometres = 2.2

Verbal Sorting Scale: moderately sorted.

GRAIN SIZE MaME: muddy fine sandstone.

COMPOSTITION: 25 monoorystal line gquartz grains S
polyvoryvetalline quarts grains, 139 chert grains, 159 phy ¥3Q o and
giltetone clasts, I muscowvite Fflakes Jin part altered to
carbonate’ , 13 clasts composed of carbonate, i, coal graing,
trace plagioclase, trace translucent heavy minerals, trace
chiorite F1a?ee trace altered pellets of glauconitel?y, frace

ROCK MNeMHE (cements, miscellanecus transported constituents, olan
desigrationd Kaclinitic— and quartz-cemented fine grained
tTitharenite.

FETROGEMESIS/aDDITIONsL INFORMSTION: The development of secondary
porosity was the most important diagenetic waent The porosity
distribution is now approximately as followsy 84 ie moldic, 5 is
intragranultar and 13¥ isg intergranular. The ﬁ%timate for moldic
porosity represents a minimum because it is unknown how much silt
and clay sized material  was remo.s ed during carbonate

]
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decementatian. The

_“H,
oo

cagranudlar  porosity cocurs mainly in
phwitoid and chert ¢ & where rhomb-shaped molds bint at  the
faormer pressnce of carbonate replacement. The intergranular
porosity between grains was increased during secondary  porosiity
development a3 ewidenced by owersized and elongate porss  and
corraded graio boundaries with partizsl rhornk molde. Carbonats
decementation ig believed to be the mechanism of this porosity
enhancement. The degree of compaction imechanical and chemicall

far grains unatfected by secondary porosiiy development is
moderate, suggesting that carbonate cement was introduced at
relatively shallow depthe., The Kaclinite and quartz cements line
gsecondary pores  and are therefore relatively late diagenetic.
Compaction after secondary porosity development was mincor, as
itltustrated by & few ducti grains that have been squeezed into

il
the rhombdc carbonate dissclution molds of adjacent competent
graine. Ancther common diagenetic process was the alteration  of
muzcorsite (hoth as flakes and in guartz-muscovite schist grainss
to chilorite,
The thin section is of good guality with only minoar surface
relieft and & good podish.




THIM SECTION MODaL AnND GRSIMN SIZE analySIE

Sample 1.0.: ITsesZ0s81-MNIG
Mo of Fercentage Fercentages of
Foints of Detrital

Components Components

Detrital Components

Monooryvstalline jes 35,688 46,85
fuartz
Folvorystalline i7 .47 P -
Guartz
Cigar Chert 47 18,87 28 .41
Black Chert 7 2,338 CIN < e
Alkali i7 DL AT 7.
Feldspar
Plagioclase @ G.680 @, ad
Fhyviloid Clasts 25 2,32 ig,.9s&
Yalcanic Clasts @ @.aa Gg.a4q
Chlorite i .33 G4.4a4
Mica 4 1.33 1.75
Ziltstone Clasts i é,33 8.44
Coal @ G.88 @.6a6
Unidentified i .33 #,44
ftoo emalll
Other Clasts 2 .66 .22
Cements
Kaolinite 2 @.a7
Carbonate i @, o
Other z2 .47
Forosity
Intergranulars & Z22.64a

Moltdic




